SO GIAO DUC & PAO TAO KY THI CHON HQC SINH GIOI TINH LOP 9 THCS
NGHE AN NAM HQC 2010 - 2011

PE CHINH THUC

Mon thi: TOAN - BANG A ‘
Thoi gian: 150 phut (khong ké thoi gian giao dé)

Céu 1 (4,0 diém).

a) Cho cac sb nguyén a,, a, as, ..., a,. Pat S= af + a;’ +..+ af;
va P=a +a,+..+a,.
Chtng minh rang: S chia hét cho 6 khi va chi khi P chia hét cho 6.

b)Cho A= n®- n*+2n* +2n? (véi NEN, n> 1). Chimg minh A khéong phai 1a sé
chinh phuong.

Céu 2 (4,5 diém).
a) Giai phuong trinh: 10~/X3 +1 :3xz +6
1
X+==3
y
. 1
b) Giai hé phuong trinh: Y + ~ =3
Z+ 1 =3
X
Céu 3 (4,5 diém).
1 1 1
a)Chox>0,y>0,z>0va —+—+—=4
X Yy Z
1 1 N 1 1

Chy inh ring: +
ung minh rang XWHZ X+ 2Y+Z X+y+2Z
b) Cho x >0, y > 0, z > 0 thoa man X + y? ' + 2% =3,

Tim gi4 tri 16n nhat cua biéu thae: M =X° + y* + Z°

Cau 4 (4,5 diém).

Cho tam gidc ABC c6 ba goc nhon ndi tiép duong tron (O), H 1a tryc tAm cta tam giac.
Goi M 1a mot diém trén cung BC khong chira diém A. (M khong tring véi B va C). Goi N va P
1an luot 1a diém ddi xtng ciia M qua cac dudng thang AB va AC.

a) Chirng minh ba diém N, H, P thang hang.

b) Khi BOC =120°, x4c dinh vi tri cia diém M dé % + |V|_1C dat gi4 tri nho nhat.
Cau 5 (2,5 diém).

Cho tam giac ABC ndi tiép dudng tron tim O, mot diém I chuyén dong trén cung BC
khong chira diém A (I khong trung véi B va C). Duong thang vudng goc voi IB tai I cit dudng
thang AC tai E, duong thang vudng goc voi IC tai [ cat duong thang AB tai F. Ching minh
rang dudng thang EF ludn di qua mot diém cb dinh.

---Hét---

HO VA e thi STNR: ..o, S6 bdo danh: ..o



SO GD&PT NGHE AN KY THI CHON HQC SINH GIOI TiNH LOP 9 THCS

NAM HQC 2010 - 2011

DAP AN DE ,CHiNH THUC
Mon: TOAN - Biang A

Cau Noi dung
1.

3 — , , ,
véi a€Z hi @ - @=(@- DaA@+1) 13 tich 3 8 ty nhién lién tiép nén chia hét
cho 2 va 3. Ma (2.3)=1

= a-ab
=S-P=(@-a)+@-a)+..+(@-2a)6
Vay S P6
nN°- n*+2n +2n’ =n*(n+1)%(n* - 2n+2)
véi nEN,n>1thi nz' 2n+2:(n' 1)2 +1> (n' 1)2
v N-2n+2=n-2(n-1) _ 2
2 ,
vay (= D7’ - 2n+2<n°= 1’ - 2n+2 1pong 1 s6 chinh phuong
= dpcm
2.

10V +1=3(x*+2)

= 10\/(X +1)(x* - x+1) =3(x* +2) didu kién X=-1

\/XZ- x+1=Db (b>0)

Taco: 108b=3a% + 30°

o (a- 3)(3ab) =0w | 2P
b=3a

Truong hopl: a=3b

Tacs: VX+1=30C - x+1 ()
 Ox° - OXx+9=x+1
= 9x* - 10x48 =0
A =25- 9.8<0 = phuong trinh (1) vo nghiém

Truong hop 2: b=3a
Ta co: VX+1=VX*- x+1

o Yx+1) =x*- x+1




=5++/33 (TM)
=
o x2-10x-8=0 |X =5-+/33 (TM)

Vay phuong trinh c6 2 nghi¢m X =2 *v33

x+l =3
y

J y+} =3
4

z+1 =3

| X

R Z:3X-1
T (3) X thay vao (2)~ Hy+3 =8xty (4)

Tir (1) = Xy +1=3y o 3xy+3 =9y (5)
Tir (4) va (5) = XHY =%y= X=y

Chting minh tuong ty: y =z
Tido = X =Y =2

= X+1:3:> X* - 3x+ =0
Thay vao (1) X

3+4/5
2

= X =

X:y =7 :31\/3

= hé c6 2 nghiém 2

i, 4
Ap dung bt ding thac X Y X*Y (vsix,y>0)
1 11,1 1 1.1
2XHy+zZ 4 2x y+z . y+z 4y 4z

1
—+
X

Ta co:

1 1

Suy ra: dy 4z (1)

1 11,1 1
XRy+z 4 4x 2y 4z (2)
1 1.1 1 )

X+y+2z 4 4x 4_y 2z 3)

LT R
2xty4z 4 2%
1

Tuong tu:

1 1 1
-+

= o + > 5 s%l+ +})
Tir (1),(2),(3) W4z XRy+z XHy+2z X z

1
y

1 1 1
= + + <1
X4z XRy+z XHy+2z




3
. < X ::3/ =7 ——
Dau "=" xay ra 4

2011 ,2011

Ap dung bét dang thae CoSy cho X +X va 2009 s6 1 ta co:
X+ XM + 1+ 1+ ...+ 1> 201129/ (x* )

2009
= 2x*" + 2009 >2011x (1)
Tuong ty: 2V + 200922011y’ o
27" + 2009 >20117° (3)
ey e S2()(2011 £y 1+ 79 £ 32000
Tir (1), 2), 3) 2011

> xX2+y +72 <3
Gia tri 16n nhit cia M 1a 3 khivachikhix=y=z=1

Goi giao diém ctia BH v6i AC 1a E
AHv6iBCIlaF,CHvoi ABlal
= HECF la tir giac noi tiép.
- HWHE =ACB (1)

Ma Kce =AmB ( gbe ndi tiép cung chin mot cung)

Ta c6: AMB =ANB (Do M, N déi ximg AB) (2)
T (1), (2) = AHBN la ttr giac noi tiép

> NAB=NHB (%

Ma NAB =MAB (Do M, N d6i xtmg qua AB (*¥)
Tir (%), (+*) = NHB =BAM

Ching minh tuong ty: PHC =MAC
= NHB+PHC =BAM + MAC =BAC
Ma BAC + HHE =180°




= NHB + PHC + BHC =180° (; IHE =BHC
= N, H, P thing hang

Goi J 1a diém chinh giita ctia cung 16n BC

BOC =120°= ABJC g,

Trén doan JM lay K sao cho MK = MB
= AJKB =ACMB

]

M

= BM + MC =]M
1 1 4
+ =
BM MC BM+MC
1 1 4
= + =
BM MC |M

JM 16n nhit < JM 1a duong kinh (O) luc d6 M 1a diém chinh giita ctia cung nho
BC.
1,1
Vay BM  MC nho nhdt © M 1a diém chinh gitra cung nhé BC

L khi BAC=90°=> BIC =90°
= F trung vai B, E trung véi C lac d6 EF la duong kinh.
= EF di qua diém O c6 dinh.




+ Khi BAC< 90° = BIC - 90°,
Goi K 14 diém ddi xtng cua I qua EF.

= EIF =EAF (cung bu BlC)

EKF =BIF (Do I va K déi xtng qua EF)

- EKF =BAF
= AKFE ngi tiép

= KAB =KEF  (cung chén KF) (1)
lEF =KEF (Do K va I d6i xtmg qua EF) (2)
[EF =BIK ( cung phu KIE ) (3)

Tir (1), 2). 3) = KAB=BIK
= AKBI la tir gidc noi tiép
- Ke(0)

Ma EF 1a duong trung truc cia KI = E, O, F thang hang.

+ Khi BAC > 90° = BiC < 90° chirng minh tuong tu.
Vay dudng thang EF luon di qua diém O cb dinh.

---Hét---
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